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BiNocuufls »ITH TatATa) aaafiH 

Auguat 21, 1942 

Fromt       Senior Member, Night Vision Board, U.S.Submarine Base 
To t       Commander, U.S.Sutmariue Base, New London, Connecticut 

Subjects     Binoculars with Treated Surfaces. 

Heferencet    (a) lour letter Z>2k/(l220j  ckted June 8, 1942. 

mclosuret    (1) rteport on rield Test of Subject Binoculars. 

1. In aooord&nce with ^afeienoe (a) report of field 
test of subject binoculars is enclosed herewith« 

2. No cauparabla untreated 6 X 30 binoculars were ob- 
tainable for comparison with the 6 X 30 treated binoculars fumishei 
for the test« 

3«      Preliminary tests revealed the ixoposälbility of making 
a fair sstimats of the value of treating binoculars without comparison 
with identical untreated binoculars« 

4«      Request was xaade for treated 7 X 50 binoculars. 

5«      Quo pair of treated 7 X 50 binoculars were received 
15, August, 1942. 

6. The tests were completed on the first dear night, 
Tuesday, 18 August, 1942« 

7. .*n. S. Verplanok, Ph.D«, of N,D«a,C. and Neil &• 
Bartlett, Ph.D., N.D.xi.C, both from the Night Vicion laboratory, 
collaborated in tlds project« 
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Two pair« of aatusch and Lomb 7"PO—rt 50*«UlijMtar binoculari 

CQBjpared In * field try-out«   One of those pairs of binoculars 

had been treated so that lit tranaalssloa of light, as deterrainec bgr 

pfajrsiaal ■aaaareasots, «as creator by 32% than that of the other,   la 

«U other respects these binoculars were identical.    A difforence la 

transoission of this order is minor «1th respect to the fluctuations 

In oensitlrity of the hunan eye. 

Theae tests ««re held on a clear night on the golf course of the 

officers' Club of the U.S. Submarine Base, Ns« London, Connecticut. 

There «a« a half neon which, as the tests wont on, «as setting.    The 

night «aa fairly dark} but, unfortunately, it «as not possible to 

nake abeolvt« oaasureasnts of th« prsTailing Illumination. 

Tan subjects «ere enployed in th« test«, four from the U.S.S. 

Mackerel were experienced night lockouts, and the other six were 

ceanen awaiting assignment in th« Sutanarins School.   These subjects 

wore prericusly tested for visual acuity, pupillary distance, comsal 

astigtaatisbi, and night vision, and found to closely approximate normal, 

Twslre targets, each of which shewed black parallel lines upon a 

«hits background, «ere placed along the golf course at dlstancee ranging 

from 120 to 70C feet from the obsenrers posts.   It «as possible to 

rary the position of these targats so that the lines wer i either 

hoidsontal or vertical.    In the tests, two men «ere run together, one 
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HEmi ON BINOCULiaS ..ITU XaEAi'SD SUKFACJiS (Cont'd) 

ualng the treated binocular«, and the other the untreated. The taak 

of the observer was to call off the orientation of the line« of each 

target, and the distance of the farthest target correctly identified 

was taken as a measurement of perfomanoe. Üach obaervor ueed each 

pair of glasses five times, making a total of ten Judgments per man. 

Both positions of the line« and the order of use of each pair of bi- 

noculars were varied by a predetermined randomization. 

The variability in soores made it extremely difficult to demon- 

strate significant differences statistically« 

When conversion has been made to the minimal visual angle separ- 

able in minutes, the average visual angle Just discriminated with the 

treated glasses was 16.1 minutes, with the untreated glasses, 17*5 

minutes. This difference, although in the light direction, is not 

slgnifieant. 

When the «cores of each am  are considered separately we find that 

in 31 pairs of judgmente there «as no difference in the distance the 

observer was able to see with «sither glass. Sixteen timss the treated 

glasses enabled him to see further, and three time« the untreated glasses 

seemed to give an advantage« By chance alone, if there were no differ» 

once between the glasses. Instead of the above proportion of 31, 16, 3» 

one might expect the proportion 25, 12.5, 12.5« The difference betwsen 

this proportion and that actually found indicates that the treated 

glasses are reliably better. The probability that such a proportion a« 

was found would occur by chance is 1 in IOC« 
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BSPGftT OH BINOCUUttS »ITH TiifiUTuIU SURPAC£S (Cont'd) 

Prom the«« reaultg Itmy be conciudod that the predicated «uperi« 

ority of the treated glasses for night use is actually proeent, but 

that owing to the rariabllity of the human eye the difference is not 

so clear-cut as one might wish. A« the enclosed graphs indicate# at 

all distanoes> the treated glaaaes permitted the accurate calling of 

the direction of the linos more frequently than did the untreated* 

If one disregards such factors as contrast, illumination, curr- 

aturo of the earth, and perception, and if conditions oxiot exactly 

comparable to thooe of this experlxoent, tha differences found would 

indicate that with the treated binoculars a white object 300 feet in 

length could be seen at approximately 73,000 feet, while with the 

untreated binoculars, it could be seen only at 64,000 feet. This is 

an inprorsment of about 1 in 7. 

It must be remembered in considering these results that only 

one specimen of each of the binoculars was used. Other binoculars, 

it must be confessed, might yield other results. 

If iaore complete information on the details of the structure 

and results of this field test are desired, they may be obtained by 

application to the Might fision Laboratory at ths Submarine Base, 

Mew London, Conneetiout. 
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